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1^ An amu$e^^ 

one or more, rotary reels for: displaying on; their 
r espec t ive ;o u tie r per iphe r a 1 surfaced .;one or : more- symbols, 
. £t olsdst one ^ynibo4 b^n£ & iuminesccht symbol* and • 

. .. a;: lights source ;dt^sed adjacehtl^ to at least one •• 
of said perlp^er*^ of; :$^id rotary reel's^ for 

supply i n g ;1 i gH t en e r gy> to said lumihe symbol for 

causing said; lumlnescen t symbol to be: i 1 lumiriatedv. 

.. ft.. An : a^ 

one or; more; rotary re for disp^ on their 

r espect iy e outer per i|>her:a 1 sv^;acjes ■ .one or more isymbois r 
at least -one symbol being a ; sterepscppicairy processed; 
c^inpbsite ; picture and. 

a; lienticular sheet positioned over said, composite 
picture for istereosCpp presentation , of said 
stereOscppically processed: coinpbsite picture. 
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18. An amusement device comprising; 

one or more light-transmissible rotary reels for 
displaying on their, respective peripheral surfaces one or 
more symbols, at least, one of said symbols being a special 
symbol; 

• • a first light source disposed inside a circumference 
of: at least one of said rotary reals,' and 

a light-shielding mask dispose* whereby light f rom 
said .first light source is radiated through an area where 
said at least one special symbol is located on a periphery 
of said at least one of said 5 rotary reels,; arid whereby 
light from said first light source is masked from 
radiating through a remainder of a peripheral surf ace of 
said at least one of said rotary reels . 

2S. A rotary body structure equipped with a rotator 
having characters on an outer peripheral surface thereof , 
being: characterized by including: 

a light- transmissible rotator haying plural 
characters displayed on an outer peripheral surface 
thereof , and light- shielding means for exposing a portion 
of said, outer peripheral surf ace to an "inner area of said 
rotator 
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TITLE" OF THE INVENTION ; 

AMUSEMENT DEVICE' AND SELECTIVELY ENHANCED: DISPLAY 
FOR THE SAME 
FIELD OF THE INVENTION 

This InYeritipn relates; to amuse^erit devices, end in 
particular to machines which are equipped with one or: 
mora rotary reels Containing symbols arranged on their 
ptiter peripheral surfaces i 
BACKGROUND OF THE INVENTION 

A typical gaming device #( such as a slot machine, has; 
one or more rotary reels, each rotary reel having around 
its periphery a tape displaying one or more symbols . A 
player ope rates, the gaming device, causing these rotary 
reels to be rotated arid stopped ♦ A win is determined 
based on whether the symbols ar# aligned ph predetermined 
prize-winning lines when these rotary reels are stopped. 
The number of coins to be. paid tp the player is varied iri 
accordance with kind of; aligned symbols . 

For example , ten coins would be paid If the aligned 
sySnbola are ^BAR 1 ' symbols;,, and: one hundred cbihsi would be? 
paid .for-' the> alignment of. ,, 7 t> symbols. After pulling a. 
lever or pressing a start: button for a slot machine, pr 
after pressing a stop button; on a s Ip t-and-pinba 1 1 
machine, a player will focud his attention on the symbols 
arriving at the display window, desiring that alignment 
of symbols corresponding to a: larger number of \ winning 
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coins will appear. The different winnings for alignments 
of the different symbols enhance the amusement and 
excitement provided by the game.- 

in view of th6 attention given by players to the 
aligned symbols during play-, there have been proposed 
slot machines in which an illuminator is placed Behind 
the rotary reels in the vicinity of the. display window,, 
with: a purpose to illuminate only the symbols in the 
vicinity of the display window or to otherwise adorn the 
symbols United States of Patent 4, 711 ,452, Japanese 

Laid-open Patent Application NO, 4-208176, Japanese Laid- 
open Patent Application No. 4^220276, Japanese Laid-open 
Utility Model Application No* 3-5S476, Japanese^ Laid-open 
Utility Model Application No . 4-^50090> Japanese Laid-open 
Utility Model, Application No. 4-50P89, Japanese Laid-open 
Utility Model Applicatioh No ♦ 3-58475, and Japanese Laid— 
open Utility Model Application Np . 61151785 ) ; By 
illuminating' or embossing the symbols appearing in the; 
display window they are made more conspicuous ; 

In these machines^ the symbols appearing, in; the 
display window arc made more conspicuous than those in. 
the cbnventiphal machine. However:, all kinds of symbols 
appearing iii the display window are made conspicuous to 
the same degree, so that there is no effect of 
intensifying or exciting the player 1 s expectation? for 
specific symbols; for which high winning is made . 
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As described above,, the player hopes for the 
appearance of symbols for which a high winning 1 is; paid 
(e-g- 1 "7 M )> and in; particular the player la likely to 
cpncentrate tin these specif ic . symbols immediate ly before 
the reels are stopped i The player 's interest and 
suspense, would; be magnif ied, and the amusement of the 
game improved, by making these specific symbols more 
conspicuous. 
SUMMARY QF TftE IWVEWTIQW 

In viey of the above,; the object of the present 
invention is td intensify a player's expectations ancl 
improve the amusement of the gaming device by enhancing 
the visual impact of specif ic symbols contained on its 
rotary reels * In accordance vith the present invention! 
a gamlnf device equipped with one or more rotary reels is 
charac ter lied r whereby at leas t one : of the ro tary reels 
ihcludes dnvits periphery at least one luminescent- 
symbol , and whereby a. light-emitting: source is disposed 
adjacently, to the peripheral surface of the, rotary reel 
and; serves to> sjigply light energy to the luminescent 
symbol. The. luminescent symbol may comprise a 
phosphorescent materlea> wbjLch absorbs light frbm the 
ligfht source and emits light for a period of time. The 
luminescerit symbol may also comprise a fluorescent or 
otherwise luminescent material* 

Further* a gaming device equipped with one or more 
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rotary reels is characterized, whereby at least one of 
the rotary reels includes at least one stereoscopic image 
symbol. The stereoscopic image symbol comprises a 
stereoscbpically processed, composite, picture which is 
obtained by compositing plural images which together 
achieve a parallax, or which together achieve an 
animation effect* The stereoscopic image symbol further 
comprises a well known lenticular sheet which 
st^fepscopicaily displays the . s tereoscbpicai ly processed 
composite • p ic ture . The lenticular sheet may be placed 
directly on the surface Of ; the rotary reel where the 
stereoscoplcally processed composite picture lies, or may 
be placed adjacent to the surface of the rotary reel 
between a display window and the surface of the rotary 
reel. 

Still further, a. gaming device; equipped with: one or 
more rotary reels is characterized, whereby at least one 
of the rotary reels is a light-transmissible rotary reel 
comprising one or more symbols on its periphery and a 
lig;ht- shielding mask mearis on; its: periphery , and whereby 
a first light source- is; disposed at the inner side of the 
rotator., The lights-shielding mask means allows light, 
from the first light source: to be transmitted through the 
symbol tape: where one or more special symbols are drawn 
and prohibits the light, to be transmitted through the 
other areas of the tape. In this case, the rotary body 

4 
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structure may be further equipped with control means to 
cause the first light source tq turn on while the rotator 
is rotated and to cause the first light source to blink on 
and off; when the rotator has- stopped in- a prize-winning 
combination* The rotary Body structure may be further 
equipped with ai second light source disposed at the inner 
side of the rotator arid with: a control means for 
controlling the first arid secpnd light sources. 

In the; invent ion as described above, the specific 
symbols on the periphery of the rotary reel which arey 
luminescent/ which have been s ter eo scopi ca 1 ly processed, 
or which are selectively highiiglvted relative to other 
symbols on the rotary reel using a light- shielding mask 
means have greater attention attracting power thin other 
symbols, and are remarkably cohspie^ Therefore/ this 
player ' s: attention is concentrically paid to these 
symjjols^ irrespective of the rotational or stopping state 
of the rotator.. 

BRIBE DESCRIPTION OF SHE* DRAWINGS 

Figure 1 is a f ront view of a slot machine embodiment 
of a gaming device containing; a rotating reel mechanism 
according to one embodiment of this ihvehtipn. 

Figure 2? is a perspective view of a rotary body 
structured which^may be used in the gaming device of 
Figure !• 

Figure 3 is a side view of a rotary reel contained in 
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the rotary body structure of Figure 2 # which Is viewed 
Along the rotational axis of the rotary roc 1 . 

Figure 4 Is a block diagram of a control circuit 
which may be used in the gaming device of Figure 1 . 

Figure 5 Is a perspective view of a rotary body 
structure which is applicable to a gaming device 
according tp a second embodiment of this invention. 

Figure 6 is a side vieiw of a rotary reel: contained in 
the rotary body structure of Figure 5 # which la viewed 
along the rotational axis- of the; rotary reel. 

Figure 7 is a side view of a rotary reel contained in 
a rotary body structure which la applicable to a gaining 
device according to a third: embodiment pf the invention* 

Figure £ Illustrates the principle of sterepscopic 
imaging applied In the third embodiment of the, invention* 

Figure 9 is a side view of a rotary reel contained in 
a rotary body structure which is applicable to a gaming 
device according to a fourth embodiment of the invention. 

Figure 10 illustrates the principle of stereoscopic 
imaging applied in the fourth embodiment of the 
inyentipn; 

Figure il is a aide view of a rotary reel, contained 
in a rotary Body structure which is applicable to a gaming 
device according to a fifth embodiment of the invention. 

Figures 12A arid 12B are explanatory diagrams showing 
the principle underlying the. .animation applied in. th? 
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f ifth embodiment of the invention. 

Figure 13 is a perspect ive view of a rotary body 
structure which is applicable; to a gaming device 
according to a sixth embodiment of this invention ♦ 

Figure 14 is a side view of a rotary reel contained 
in the rotary body structure of Figure 12, which is viewed 
along the rotational axis of the rotary reel . 

Figure 15 is: a block-diagram pf a control circuit 
which is -applicable to the ..gaming? device; of the sixth 
embodiment Of; this s invention • 

Figure 16 is a table showing rotary reel operation 
iand control states of the two light sources contained in a 
seventh embodiment of this invention.* 
DEtAILED DESCRIPTION OF THE INVENTION; 

Figure 1 illustrates] a profile of a slot machine in 
accprdahce^ with: a first embodiment of this invention;. 
This; slot machine cbmprisesi a coin insert port 1, a start 
lever 2 ; a display- unit 3y a set of selection buttons: 4, a 
first rotary reel 5, a second rotary reel 6/ a third 
rotary reel 7, and display windows 8, 9 and; 10; for the 
respective rotary reels * 

Before; a game is started, a player inserts a coin 
through t^e coin insert port 1 . In the gairae, the 
effective prize-winning lines A , and C shown- in Figure 1 
are determined in accordance with the number of; coins 
which are inserted. For example, only A is used as a 
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prize-winning line for insertion of one coin , and each of 
A, B and C is used as a pri2e~wirinirig line for insertion 
of three coins. The probability of winning a prize is 
thus increased in proportion to the number of inserted 
coins * The number of coins which have been inserted is 
displayed as a digital, nuir^er on the display unit 3 . The? 
game is started: by pulling thfc. start; lever 2 or pressing a 
START; button, which is one: of the selection buttons 4 * 
The first rotary reel 5, the second rotary reel 6, and the 
third rotary reel 7 are then rotated at the same time. 

The rotary reels are stopped af ter a p redetermined 
time elapses;* At this time> : a win; for the game 1 and the 
number of coins to be paid are determined in accordance 
with a combination of symbols stopped on the pr:l2e- 
winnihg lines ♦ Since the reels are rotated at 
relatively high speed at an initial stage of : rotation^ 
each symbol cannot be identif ied at: the initial stage. 
However, in^ediately before the rotary reels are stopped, 
the ir • ro t at ion a 1 speed is lowered, arid thus: each symbol 
can be identif ied., At this stage* the player pays 
attention to those isymbola for which: a high hutrtoer of 
coins is paid • Upon aiignment of the same symbols: on a 
pri2ewinning line, & predetermined number of coins are 
paid, these coins are paid to the player through a coin 
discharge port 11 . 

Figure 2 is a perspective view of a rotary body 

3 
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structure; which is applicable to the f irst embodiment of 
this invention ♦ Figure 3 is a side view of a rotary reel 
contained in the rotary body structure of Figure 2 . 

The rotary body structure" of Figure % comprises the 
first rotary reel 5> : the second rotary reel 6, the third 
rotary reel 7, stepping motors 22, 23, and 2*, arid light 
sources 3 5 : , 36, and 37 the rotary reels 5, 6, and 7 are 
driven by the stepping motors 22 , 23, and 24, 
respectively. The: rotary reels 5, 6> and 7 each further 
comprise a reel tape, wound around the du ter peripheral 
surface of the rotary reel, ori which one or more symbols 
is drawn . 

At least one of the symbols (e,g+ ., symbol "7") which 
are.dsawn on each reel tape is a luminescent; symbol L, 
The luminescent symbol L comprises a phosphorescent, or a 
fluorescent, or an otherwise luminescent material • A 
phosphorescent material is capable of emitting light for 
a period of time, upon reception of light energy * A 
fluorescent material is capable is emitting light during 
recepjtion of light or other energy. The luminescent, 
symbol is formed by any suitable method for printing 
phosphorescent, fluorescent, or otherwise luminescent 
ink, paint, or powder on the surface of the tape, such as 
described in Image Optics Handbook 268-69 (Kenji Hiwatari 
ed. ^ Asakura Shoten pub ; , 1986) , 

Fibres 1> 2 arid 3 include a window atea W comprising 
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display windows 8, 9 and 10 disposed in front of the 
rotary reels S, 6 and 7 « In the case where the 
luminescent symbols L are phosphorescent, conventional 
light sources 35, 36 and 37 for irradiating the 
phosphorescent symbols L are disposed in front of tha 
window area W and at the upper side: of the rotary reels 5 , 
6 and 7, respectively . As indicated in .Figure .3 #: the 
rotation of the ree j 5, 6 and 7 is such that the 
phb s pho r e s ce n t symbols U are irradiated with light 
i mmed i a t e ly before appearing in the window W> arid thus 
emit light at least during the period in which they pass 
through the window W and are visible to the player . 
Accordingly i the player accurately identifies; the; 
phosphorescent; symbols t through: the display windows and 
becomes mor<e excited by the appearance of these special 
symbols;:* The physical placement of the light sources 35, 
36 and: 37 and- the spacing between the reels 5 , 6 arid 7 are 
based on factory including the- light intensity emitted by 
the light sources 35 , 36 and 37 , ttie afterglow time (decay 
constant) of the phosphorescent material contaitxed in the 
phosphp re scent symbols L* and the rotating speed of the 
rotary reels- 
Figure 4 is a block diagram of a control circuit K 
which is applicable to the gaming device of the f irst 
embodiment of this invention ^ The rotary reels 5, 6 and ? 
are driven by a micrdcomputer unit 32 and a driver, circuit 

10 
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21 , and a stop position of each rotary reel is determined 
in accordance with a random number generated 1 by a random 
number generator 13 % The ^tpp positidh of the first reel 
5: is determined at the time when a coin is inserted, and 
the stop positions of the second and third rotary reels 6: 
and 7 are determined at the time when the START button of 
the selection but tpris 4 is pressed or when this start 
lever 2 is pulled. In one example of thfe invent idn> at" 
13-b.it register is used for the random number generator 
13 , which therefore generates 8192 (*2^) possible random 
numbers. When the first reel 5, the second reel 6, and 
the: third reel 7 stop, symbols on the first, second and 
third reels 5 , & and 7 are aligned on the pri 2 e-w inning 
lines A, B and C; If a combination of symbols for winning 
a pri2e* is; realized on : any ptijse-vrinnihg line* the 
appropriate* number of coins is paid from the coin 
discharge port ll> The number of coins to, be inserted and 
the number of coins to be paid are displayed" 
simultaneously on the display unit 3 , and the game is 
tfetrinlhated. 

If a game is started af ter a BEf button (one of the 
selection buttons 4 in Figure;. 1) is pressed, ho coin is ; 
gaid from the coin discharge port ii upon a win. Rather, 
a number corresponding to the number of c&iris- to: be paid 
is displayed in a CREDIT column of the display unit 3 . 
Thfe number displayed in the CREDIT column, 13- treated as a 

11 
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balance of actual coins corresponding to the number 
displayed* Each? press of the BET button is regarded as 
the Insertion of one coin from this balance, and- the 
number displayed in the CREDIT column of the display unit 
3 is decremented: by i\ if a MAX BET button ( another: of 
the selection buttons 4) is pressed, It is- regarded a si 
inserting a: number of coinsi corresponding to the maximum 
number allowed for a single game-, and the CREDIT column of 
the display unit 3 is decremented by this maximum number . 
If fit: PAY OUT button: (another of the selection buttons 4) 
is pressed, a number of coins corresponding to the number 
displayed in the: CREDIT column of the display unit 3 are 
paid from the coin discharge port 11 * 

Figure .4 also includes a microprocessdr unit (MBU) 
16 coupled to the- light sources 3 5* 36 , and 37 ♦ When a 
game IS: started, the MPU; 16 allow? the; light sources 3 5 , 
36 and 37 to turn on in response to a signal input, through 
an; input port 14. An example in which the luminescent 
symbols L are phosphorescent is described below. Since 
the reels $, 6 and 7 are rotated simultaneously with the 
start of the game, the phosphor esceh t symbols Ii paas> iri 
close proximity to the light sources 35 , 36 and 37 * At 
this time,, the phosphorescent symbols L are supplied wi th 
light energy from the light sources 35', 36, and 37 
sufficient to allow a phosphorescent afterglow of a 
durations corresponding at least to the time period in 

i2: 
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which the phosphorescent symbols L appear in the> window 
w ! . Therefore^ the phosphorescent symbols L are 
particularly cpnspicucius and thus attract the player ' s 
attention more intensely than db the other symbols 
appearing in the window W . 

In one embodiment p£ the in vent ion, the MPU 16 may 
control the; light sources 36> and 37 such that light is 
applied to the phosphorescent symbols L several rotations 
before the rotary reels; 5, 6 t and 7 afe< stopped, or such 
that light is applied several rotations before a period 
during which phosphorescent symbols L would otherwise be 
emitting light- Such alte rat ions to the lighting of the: 
phosphorescent symbols may be realized in either hardware 
or software. This type of lighting operation may be 
effective^ for example* in a case where a special payout 
is applied brily during the lighting of the symbols, or in 
a case where some other game ^variation is to be 
represented.; In addition* the lighting time can be 
shortened, and thus it -.is ecpnpmicalv 

By controlling the emission of light by the 
phosphorescent symbols L to- represent game variations; on 
a- dynamic? ^basis as described above, player excitation and 
game amusement are f urther promoted 

Figure 4 also illustrates a: coin detector 12, a coin 
payout counter 29 and tray 30, various output displays 
and registers 3,. 28, 31, 18, an output port 17, memories 

13; 
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19| 20 r and position senators 25, 26, 27. 

Figure 5 is a pie r spec tive view of a rotary body 
structure in accordance with a second^ embodiment of the 
invention. Figure 6: is a side view of a rotary reel 
contained in the; rotary body structure of Figure 5 V 

The light sources 35 , 36 and 37 used in the second 
embodiment are different from those of the first 
embodinient .in, that they are disppsed within the 
circumference of the rotary reels 5, 6, and 7 and opposite 
the display window W with respect to displayed surf aces 
of the reels 5, : 6 and 7. The rotary reels 5, 6 and 7 are 
designed such their inner peripheral surf aces are 
translucent at the locations in which the luminescent 
symbols L are placed so as to pass light from the light 
sources 35 , 36 and 37 at these locations;* As shown, in 
Figure 6, the peripheries of the rotary reels 5 , 6 arid 7 
are f ormed with openings H to achieve this: pur^b^e* 

According ly> when the luminescent symbols;: l appear 
through: the window W r they are irradiated with light from, 
the light sources 35, 36* and 37, and thus will emit 
light.. In this case,, since the light is directly 
irradiated onto, the luminesce^ the^ light - 

emission intensity of this embodiment is greater than the 
first embodiment described above . In this case > in order 
to heighten contrast between the luminescent symbols and 
the other symbols, the back surfaces of the symbols other 

14 
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than the luminescent symbols may be subjected: to a mask 
treatment through which the light transmission is 
prevented, 

In this embodiment of the. invention, light energy is 
applied to the symbols L as they appear in the window W. 
As a result, the phosphorescent or fluorescent nature of 
the symbols L is not a critical factor,, As an option, 
then, if light transmissible material is used for the 
special symbols on the reel tape and the back surfaces of 
the non-highlighted symbols are provided with masks, 
through which no light is transmissible, the light 
emission can be performed without phosphorescent paint, 
fluorescent paint, or otherwise luminous paint, 
Therefore,, a product according: to the second embodiment 
of the invention can have a low price . 

The control circuit K of the first embodiment of 
this invention, shown in Figure 4, is directly applicable 
to the second embodiment and is hot discussed further. 

Figure 7 is; a side view of a rotary reel contained in 
a rotary body structure in accordance with a third 
embodiment of the invention. Figure 8 illustrates, the 
principle of stereoscopic imaging applied in the third 
embodiment of; the invention. 

In the gaming, device of this embodiment, at least 
one stereoscopic image symbol I which has been subjected 
to : a conventional stereoscopic imaging process is formed 
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on the surface of the reel tape affixed around the 
periphery of the rotary reel ... The stereoscopic image 
symbol T comprises a. lenticular sheet Tl which is placed 
on a stereosccpically processed composite picture T2\ 
One surface of the lenticular sheet Tl is corrugated, 
each corrugation serving as a one-dimensional convex lens 
which bends light along one axis., The one-dimens ional 
corrugations thus give the lenticular sheet a columnar 
appearance, A side view of the lenticular sheet Tl, taken 
along a cross-secti6h : perpendicular to the column 
directions, is shown in Figure- a. 

The stereoscopicaliy processed composite picture T2 
is fixed to the back surf ace of the lenticular sheet Tl, 
and comprises plural picture segments A, B alternately 
arranged^ as illustrated in Figure S> Each picture is 
taken from: : * different perspective of, a ■ three-Almenslional" 
object; or- symbol v Such; composite pictures can be- easily 
formed using a camera having .a. sterepscppic photographing 
function* one such camera being the: Nishika N8000, which 
is; manufactured in the United States • Such pictures, 
however* may also be formed using a single eye camera such 
as a studio camera, a portable camera, or a large aperture 
camera or the like* Additiohaily, a multi-eye camera 
such as a one-shot camera may be used, see Print 
Engineering Manual 1117-ia (Nippon Print- Association 
eds,,) r 
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In this embodiment of the invention, the plural 
images contained in the composite picture are taken from 
different horizontal angles, a parallax in the horizontal 
direction (herein termed -'horiiontal parallax") being 
achieved. The composite picture contains: images; for the 
right and left eyes ahd> when viewed thrdugh the 
lenticular sheet Tl placed such that its columns are 
vertical , the images enter the right and left eyes 
independently of each other, and a stereoscopic effect in 
the form of a horizontal parallax is observed* 

Figure 9 is a side view of a rotary reel contained in 
a rotary body structure in accordance with a fourth 
embodiment of the invention- Figure; 10 illustrates; the 
principle of stereoscopic imaging applied in the fourth 
embodiment of the invention. 

In the fourth embodiment of the invention the 
lenticular sheet Tl and the sterepscoplcalty processed 
composite picture T2 which together constitute: a 
stereoscopic image symbol T are separated from each 
other. The stereoscopicaiiy processed composite picture 
T2 is attached; to the reel tape, whereas the lenticular 
sheet Tl is at a f ixe<i position between the window W and 
the rotary reels 5, 6 and 7. The lenticular sheet Tl is 
curved so as to be adjacent tp the surf ace of the rotary 
reels 5* 6> and 7, as shown in Figure 9 . The lenticular 
sheet Tl may be of a width sufficient to cover the area 

17 
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covered by the window w, or may be sized so that only a 
part of the area covered by window w is covered* In a 
case where this embodiment of the invention is applied to 
a slot machine to create ghost- like images;, the composite 
5 picture T2 maty cover thet whole of the reel, tape which 

surround9 the periphery of rotary reels 5, 6, and 7^ In 
this case, the reel tape may be blank except for the 
stereoscopic image symbol T* 

Figure 11 is a side view of a rotary reel contained 

AO in a rotary body structure in accordance with a fifth 

l > 

t embodiment of the invention. Figures 12A and 12B 

* ' * • . 

v illustrate the principle of stereoscopic; imaging applied 

' <*" in the fifth embodiment of the invention* 

In the f ifth embodiment of the invention the columns 
15 or corrugations of the lenticular sheet Tl are oriented 

horizontally, as opposed to the vertical orientation of 

* • ♦ * 

[11, the columns Or corrugations in the preyious embodiments. 

* * *' 

Further, the stereoscopically processed composite 

*" v i picture 12 is processed so as to achieve; a stereoscopic 

« * * 

( ) effect in the form of a vertical parallax when placed 

behind the lenticular sheet Tl* Even further, the 
;; stereoscbpically processed composite picture T2 

comprises plural images of entirely distinct scenes,. 

unlike the previous embodiments iri which the composite 
2S : picture comprised views of an identical scene as viewed 

from different angles^ Combining this physical 
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conf iguration with the rotation of the rotary reels 5> 6, 
and 7, an animation effect is achieved because the 
sterebscbpically processed composite picture T2 can 
comprise images which vary in accordance with the 
variation of their vertical visual angle. 

Figures 12A and 12B illustrate the principle; that 
underlies this resulting animation effect. Whoa the 
s tereoscopical iy processed composite picture T2 arrives 
at the Upper position of the lenticular sheet Tl, for 
example, the player views a f irst image A by the action of 
the l^ticular sheet Tl as shown in. Figure 12ft* Following 
the rotation of the rotary reel , the visual angle at which 
the player views the. stereoscopicaliy processed composite 
picture T2 changes . When the stereoscopicaliy processed 
composite picture T2 arrives; at the lower position of the 
lenticular sheet Tl:, the player can view a. second image B 
$9 shown in Figure 12B. If the; f irst and second images 
have a continuous relationship, an animation effect is 
achieved. For example, the f irst image might be a view of 
a rose bud, while the second image is a view of a rose in 
full bloom* The number of continuous: images in this 
embodiment of the invention is; not limited to two. The 
stereoscopicaliy processed composite picture T2 may 
comprise more than two such continuous images such that 
an even finer animation is achieved. The multiple^ images 
may be views of a rose in gradual stages of: bloom, for 
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example , or may be of a volcano in stages of eruption . 

In this embodiment of the invention the player's 
expectation is intensif ied, and the amusement of the game 
is improved through the: appearance of the specially 
processed, symbols T during the rotation of the rotary- 
reel, since these symbols are more conspicuous than the 
other symbols, the player is Impressed with the apparent 
existence of a much larger number of symbols than? are 
actually spatially contained on the periphery of the; 
rotary reel, Further, a near-miss effect can be attained 
according to this embodiment of the invention., and the 
player feels optimistic even if the symbols ultimately 
appear as a part of a npn-pr lie -winning combination , 
rijurja 13 is a perspective view of a rotary body 
structure; in accordance with a sixth embodiment of the 
present Invention.. Figure 1.4 is; a side view of a; rotary 
reel contained in the rotary body structure of Figure 13. 
Figure 15 illustrates a block diagram of a control 
circuit .Ki which is applicable to the gaming device of the 
sixth embodiment of this invention. The invention 
according to the sixth embodiment is similar to the 
Invent iph according to the second embodiment with some 
differences. 1 

As shown in Figures r$ and 14, the. rotary .reel 
structure is siich that a mask member M; formed of a light 
shielding material is disposed at the back side of a semi- 

20 



SIG ?3-l$^^3S^^,- 1 



C^li^#tr^:Ctransparent reel tape R . The mask member M is partially ,g 
! provided with an opening H, and the reel tapeR is affixed 
^Sf^'W^'i. around' the rotary reel. The openings H are/provided in-,;:, -. 

V^;^ict*~5^''*v .' *•.-:*.«><.- ' . • -J;** \^ >.."*■ r 

g^S^fi^ .. order, to back-light the. special symbols L ? _c. The reel .tape 
%^5-liK#^ ii R is a transparent reel tape which has been sub jec ted; to a. 




light-transmissible print treatment::" This reel tape can 
felMtSK- be formed at low cost by first printing>ymbols on the . ti . 
S^l^i^ivrback' surface- of transparent. tape material, with- a .light- . 
^^11^0$?- . transmissible color ink, then printing a background with 
'^XoiSfi"' ■ a light-transmissible white; ink, and finally removing a 
special syinbbl area to conduct -a light-shi^ldirig.mask; 
. process using a silver, pr in t> v - ; 1*^, 

Figures 13 and 14 include a window area, W disposed in 
front of the rotary reels 5, 6 arid 7, along with light-; 
15 emitting sources 40 disposed oh the inside of the rotary 

reels 5, 6, and 7 opposite the window W with respect to 
, >v , the reel tape symbols* , Ihe light-emitting :sq 

irradiate light to the special symbols' L descr ibed" above . 





SSte&^A. light-emitting sources; 4a.. Therefore ? the p layer views; 
>>^.:".^^::iy fchB sytnbo i g a3 j f on i y these symbols emit light..' : v >- * : ' 4 *^-> 



Accordingly, the; player recognizes the 1 igh t^em It t ing 
symbols L through the display windows and is iropr^s^ed / 
with these, symbols. ^ • ^f/^y 

Figure 15 illustrates a block diagram -of a control 
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circuit Kl which is applicable to the gaining device of the 
sixth embodiment of this invention* Figure 15 includes 
an MPU 16 which is coupled to the light-emitting sources 
40* The MPU 16 contains a control circuit for controlling 
the light-emitting sources 40 and a memory in which a 
program for controlling the: light-emitting sources 40 is 
stored* In this embodiment of the invention, when the 
game is started the MPU 16 allows the light-emitting 
sources 40 to turn on in response to a signal input 
through an input port 14 > The light-emitting sources 40 
are on continuously during the game . Since the player 
views the special symbols L as backlighted by the light 
sources 40 every time the special symbols L pass through 
the window W, the 1 special symbols L are more conspicuous 
than the other symbols . 

In a modified embodiment of the invention, the MPU 
16 may so control the light-emitting sources 40 such 
that, upon the occurrence of a, prize-winning combination, 
the light-emitting- sources 40 will be on continuously 
while the rotary reels 5, 6 and 7 are rotated, and then 
will be flashed on and off for a period of time ♦ This 
peiriod of time may correspond* for example, to the period 
of time necessary for the winning of coiiis to be 
completed., such a modification can be simply realized by 
a hardware control circuit or a sof tware program- As a 
result of the lighting of the special symbols L as 
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described above, the special symbols L are made more 
conspicuous and the game is more exciting *. 

Figure 16 is a table showing the operation of a: 
rotary body structure and the corresponding light source 
control states In accordance with a seventh embodiment of 
the invention. In this embodiment of the invention, a 
second set of light sources* is provided in addition to the 
light sources 40 described above* The second set of light 
sources emit a different color of light than the light 
sources 40 emit* The second set of light sources is 
positioned such that their light can radiate through the 
special symbols L to the window W, For example, the 
second set of light sources may be adjacent to the 
respective light sources 40. The second set of light 
sources are controlled by a control means built in the MPU 
16. 

The MPU 16 may be put into one or more modes > the, 
operation according to eacli mode being shown in Figure 
16 i The controlling of the light sources 40 (denoted 
"Light Spurces #1° In Figure 16 and "first light source^ 
herein); and the second set of light sources; (denoted 
"Light Sources #2" in Figure. 16 and "siecond light source 
herein) Is further riiade dependent on whether the 
associated rotary reel Is rotating or whether it is 
stopped; As shown in Figure 16, according to a first 
mode, only the first light source turns on while during 
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rotation, and only the second light source turns on when 
the rotation stops. If the color of the first light 
source is, for example, white, and the color of the second 
light scarce is, for example, red,, the special symbols L 
appear white during rotation and red; when the rotation 
stops - According to a second mode, only the second light 
source is on during rotation, and the f irst light source, 
turns: on when the rotation stops, so that the intensity of: 
the light is heightened when the rotation stops, 
According to a third mode, only the first light source is 
pn during rotation, and: when the rotation stops, the 
first, light source is- turned off and the second light 
source flashes on and off (denoted by "flash" in Figure 
16);* According to a fourth mode, the first light source 
and the second light source; are both on during rotation, 
whereas the first light source is turned of f and the 
> second light source flashes on and off when the rotation 
stops . Therefore , when the special symbols L are stopped 
within the window w,.. the special symbols, h flash and 
blink, so that player's attention is attracted. 
According to a fifth mode, only the first light source 
flashes on and off during rotation , and the second light 
source flashes on and off when the rotation stops. A 
great effectiveness of the special lighting is achieved 
where white light flashes from the first light source and 
red light flashes from the second light source. 
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According, to- a sixth mode, only the second light source 
flashes on and off during rotation, but the first light 
source- and second light source both flash on and off when 
the rotation stops; Since the intensity of the light is 
heightened, the stopped special symbols are more 
exciting. 

Other than as described above, the remainder of the 
device in accordance with this embodiment, of the 
invention is substantially similar to the previous 
embodiment, and the des c rip t iort therefore is omitted. 

Using the embodiments of the; invention described 
above, the results yielded by a gaming device can be 
improved, and thus the results obtained by the 
establishment in which it is placed can be improved, and 
the: results: of the establishment which manufactures the: 
gaming deyice can be improved. It is further noted that 
the manufacturing cost is low and np/ special facilities 
are required.. 

This invention is not limited to the embodiments as 
described above . For example. In the third, fourth, and 
fifth ei^odimerits of the invention as described above, a 
holography technique, may be used as a method for 
displaying a stereoscopic image* See Print Engineering 
Manual 1119-25, Nippon Print Association eds. 

Further, in the seventh embodiment of the invention,, 
in modes in which the first and/or second light sources 
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turn on and off , the MPU 16 may bo so controlled that the 
rotational speed of the rotary reel is detected and the 
light sources flash on and. off in synchronicity with the 
period of rotation of the rotary reel* In this case/ the 
special symbols L are viewed by the player as being 
continuously on during rotation at a constant speed, and 
are viewed as f lashing on and off when the rotation stops. 

Further , in the sixth and seventh embodiments as 
described above, a light-scattering member may be 
disposed at the back surf ace side of the reel tape oh 
which the special symbols are displayed, so that an area 
of the reel tape in the vicinity of the special symbols L 
is yaguely brilliant', 

Further , the above embodiments are described for a 
gaming device which accepts coins from the user,: but this 
invention is not so limited* In place^ of coins , a credit 
card or other credit system may be used. Such a credit 
system: may credit up and give points for replay may pay 
out by converting credit points tb money, or the like. 
The device may be a pinhall machine which gives extra 
balls for play- Therefore, a coin insertion device 
and^or a coin output device or the like is not necessarily 
required. 

This invention Is applicable to any gaming machine 
equipped with one or more rotary reels which contain 
symbols, on their outer periphery to be viewed the player,. 
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such as slot machines, pinball machines, slot-and-pinball 
machines , and other devices . It is further noted that the 
descriptive term "gaming device" or "gaming machine'* is 
not intended to limit the scope of the invention; to 
devices used' for playing games for stakes, 

It is further noted that the- above embodiments 
describe a slot machine: equipped with three rotary reels 
which are rotated around a horizontal axis, this 
invention is not limited to such a slot machine. For 
example, the number of reels of the slot machine ia not 
limited to three, and the rotary reels may be rotated 
around a vertical axis or axis of other orientation. 



SIG 93-1 

The cf&lms defining the Invention are as follows; 

WHAT' IB G EM MED" IB 1. 

It An amusement device comprising:: 

one or more rotary reels for displaying on their 
respective outer peripheral surfaces one or more symbols, 
at least one symbol being a luminescent symbol; and 

a light source disposed adjacently to at least one 
of said peripheral surfaces of said rotary reels for 
supplying light energy to said luminescent symbol for 
causing said luminescent symbol to be illumihated. 

2* The device as recited in Claim 1, wherein; 

said, luminescent symbol is a f luorescent symbol 
comprising a fluorescent mate rial • 

3 , The device as; recited in. Claim 1, wherein; 

said luminescent symbol is a phosphorescent symbol 
comprising a phosphorescent material. 

4, The device as recited in claim 3, further 
cpmpriiaing a display window through which said one or 
mote symbols are displayed for a player> wherein said 
light sburce is disposed at a position whfereby said 
phosphorescent symbol pass e3 in close proximity to said 
light source prior to arriving at said display window by 
rotation of one of said rotary reels . 

5. The device as recited in Claim 4, f urther 
comprising a light source control means for controlling 
said light source, wherein said light source is, turned on 
at a point In time in which a rotary reel is rotating and 
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in which said rotary reel is positioned at a 
predetermined number of rotational positions before a 
stopping position. 

6. The device as recited in Claim 4, further 
comprising a light source control means for controlling 
said light source, Wherein said light source is turned 
off after said light source has been turned on for a 
period corresponding to a predetermined number of 



7 , the device as recited in Claim 1 wherein said 
device is a gaming machine. 

8. An amusement device comprising t 

one or more rotary reels for. displaying on their 
respective outer peripheral surf aces one or more symbols , 
at least one symbol Being a stereoscoplcally processed 
composite picture; and 

a lenticular sheet positioned oyer said composite 
picture for stereoscopic presentation, of said 
a t er eos cop i'cai ly processed composite picture, 

9. The device as recited in Claim 8, 
wherein said lenticular sheet has the same radius of 
curvature as one of said rotary reels-* 

10. The device as recited in Claim 8, wherein said, 
stereoscopically processed composite picture; is formed of 
successive images which together achieve a parallax. 

11. The device as recited, in Claim 8, wherein said 
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stereoscopically processed composite picture is formed of 
successive images which together achieve an animation 
effect as one of said rotary reels is rotated* 

12. The device as recited in Claim 8 r wherein said 
lenticular sheet is affixed to said composite picture. 

13 . The device as recited in Claim 8, wherein said 
lenticular sheet is disposed between i display" window and 
at least one of said rotary reels;* 

14 * The device as recited in claim 8 wherein said 
device is a gaming machine* 

15 * The device as recited in Claim 8 # wherein said 
lenticular sheet is so designed as to have at least such a 
length that a visual f ield of said rotary reels through a 
display window is substantially completely f illed by said 
picture, and a continuous parallax of said 
stereoscopically processed picture: is coincident with a 
rotational direction of said rotator* 

16> A rotary structure body equipped with a rotator 
having characters arranged on an outer peripheral surface 
thereof ; being characterized by comprising: 

a rotator for displaying on an outer peripheral 
surface thereof at least one light-emission processed 
character provided thereon with material which absorbs 
light energy and emits light for a length of time; and 

a light-emitting source disposed adjacently to said 
outer peripheral surface of said rotator for supplying 
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light energy to said light-emission processed character. 

17. A rotary structure body equipped with a rotator 
having characters arranged on an outer peripheral surface 
thereof, being characterized by comprising: 

a rotator for displaying on an outer peripheral 
surface thereof at least one stereoscopically-proccssect 
character, said stereoscopic al ly-prpcessed character 
being formed of a stereoscopic Image which is obtained by 
compositing plural images having continuous parallax; and 

a lenticular sheet, disposed between a display 
window and said rotator, for stereoscopically displaying 
said stereos cop lea 1 ly-proce s s ed character* 

18. An amusement device comprising: 

one or more light-transmissible: rotary reels for 
displaying on their respective peripheral surfaces one or 
more symbols .» ; at least one of said symbols being a; special 
symbol; 

♦ * a first light source disposed circumference 
of at least one of said rotary reels; and 

a light-shielding mask disposed whereby light from 
said f irst light source is radiated through an area where 
said at least one special symbol is located pri a periphery 
of said at least brie of said rotary reels, and whereby 
light from said first light source is masked from 
radiating through a remainder of a peripheral surface of 
said at least one of said rotary reels • 
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19-. The device as recited in Claim IB, wherein said 
light-shielding mask is formed of light-shielding 
material printed on an inner surface of said at least one 
of said rotary reels ♦ 

20. The device as recited in Claim 19, further 
comprising a second light source disposed Inside said, 
cir cumf e r eriee of said at least one of said rotary reels, 
and a light source control means for controlling said 
first light source and said second light source. 

21. The device as recited in. Claim 19:, further 
comprising a light source control means for controlling 
said first light source, wherein said first light source 
is turned on during rotation of said at least one of said 
rotary reels, and wherein said first light source is 
flashed on and off when a rotator has stopped. 

22. The device: as recited in claim IS, further 
comprising a light source control, means for controlling 
said first light source, wherein said first light source 
is turned on during rotation of said at least one of said 
rotary reels, and wherein said first light source is 
flashed on and of if when a rotator ha:s is topped. 

23 The; device as recited in Claim 18, further 
comprising a second light source disposed inside said 
circumference of said at least one of said rotary reels, 
ana a light source, control means for controlling, said 
f irst light source and said second light source . 
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24. The device as recited in Claim 18 wherein said 
device is a gaming machine, 

23. A rotary body structure equipped with a rotator 
having characters on an outer peripheral surface thereof, 
being characterized by including: 

a light-transmissible rotator having plural 
characters displayed oh an outer peripheral surface: 
thereof, and light-shielding means for exposing a portion 
of- said outer peripheral surface to an inner area of said 
rotator . 

26. The rotary body structure as recited in 
Claim 25, wherein said light-shielding means is formed of 
light-shielding material which is printed on a back 
surface of said r<itat0r. 

DATED this □SVENTIi day of MARCH 1994 
Sigma. Incorporated 

Patent Attorneys for the Applicant 
SPRUSOH FERGUSON 
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AMUSEMENT DEVICE AND SELECTIVELY ENHANCED DISPLAY 
FOR THE SAME 
Abstract 

The Intensity and enjoyment of a gaming device with a; rotary body 
5 structure containing* one or more symbol -carrying rotary reels <5 t 6,7> Is 
enhanced by selectively highlighting special symbols on the rotary reels 
<5 V 6 % 7) in unique ways. The selective highlighting of these special 
symbols; Is achieved, for example, by the * use of phosphorescent; 
fluorescent, or otherwise luminescent symbols (L), the use of 
10 stereoscopically processed symbols; (T) to achieve three-dimensional 
effects, the use of stereoscopic: symbols <T* to achieve; animation 
effect^ the use of selective bacXllghtlng for the special symbols* and 
the use of special control means < 1 6 ) for the selective backlighting of 
the symbols* 

Figure 1 , 
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